Optimized gene synthesis and high expression of human interleukin-18.
Human interleukin-18 (hIL-18), originally known as an IFN-gamma-inducing factor, is a recently cloned cytokine that is secreted by Kupffer cells of the liver and by stimulated macrophages. We have previously established a method of expression and purification of IL-18. The yield however remains low and the insufficient expression of a heterologous protein could be due to skewed codon usage between the expression host and the cDNA donor. The sequence of mature hIL-18 has 37 a.a. rare codons for Escherichia coli in a total of 157 a.a. To overcome this problem, gene synthesis was performed with optimized codons for the expression host E. coli. The final yield of the hIL-18 protein with optimized codons was about five times higher than the yield with the native sequence. Using a minimal medium, this system produces large quantities of labeled proteins that can be used in NMR analysis. Our simple and efficient production system can be applied to the production of other cytokines for new structural and therapeutic use.